Evidence for the functional coupling of cyclic AMP in MA-10 mouse Leydig tumour cells.
A number of studies have indicated that increased production of steroids can be obtained with doses of tropic hormone which do not result in detectable increases in intracellular cAMP. It has been suggested that this may be a result of compartmentalization or functional coupling of cAMP generated by hormone-receptor interactions to specific steroid producing pathways in the cell. In the present study we have stimulated the MA-10 mouse Leydig tumour cell with hCG, dibutyryl cAMP (dbcAMP) and forskolin to determine if functional coupling of cAMP occurs. Treatment with hCG, dbcAMP and forskolin all resulted in significant increases in the production of progesterone, the major steroid produced in these cells. Stimulation with hCG followed by 2D-PAGE analysis of the proteins resulted in the appearance of two proteins in the 30,000 molecular weight range (pI 6.8 and 6.6) and two in the 25,000-27,000 region (pI 5.9-6.0). Stimulation with dbcAMP or forskolin resulted in the appearance of the same proteins seen with hCG, but also in the appearance of two additional proteins, also having molecular weights of approximately 30,000 (pI 6.3 and 6.1). These data indicate that cAMP generated via hCG stimulation, whilst able to generate similar amounts of progesterone, does not stimulate the synthesis of the same proteins as does cAMP added exogenously or generated through indiscriminate activation of adenylate cyclase activity. Thus, it would appear that the gonadotropin activated pathway generates cAMP which remains functionally compartmentalized within the cell.